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TECHNIQUES AND CAPABILITIES 

APPLICATIONS 

ADDITIONAL INFORMATION 

•  Energy range 2-20keV using undulator source. 
Simultaneous SAXS/WAXS to cover 0.003-3Å-1 at 12keV 
with 1 micron spot size 

•  Time-resolved solution scattering with resolution of (1) 
microseconds to milliseconds using continuous-flow mixing 
(5µm x 10µm spot size) and (2) milliseconds using stopped-
flow mixing or micro-drop mixing (50µm x 20µm spot size) 

• Grazing incidence scattering, including anomalous scattering 
near P K-edge, from membrane structures in multiple 
bilayers as well as single lipid bilayers that contain 
membrane proteins (1µm vertical spot size) 

• Micro-beam diffraction from biological tissue for imaging and 
tomography (1µm spot size) 

Time-resolved solution scattering with microseconds time resolution is useful for 
studying protein and RNA folding. With optimized flow cell design, LIX will 
achieve time resolution of ~10 µs, a factor of 10 improvement compared to the 
current state of the art. Time resolution of milliseconds will be useful for studying 
the structural changes in enzymatic reactions. Time-resolved measurements 
combined with equilibrium measurements provide a more complete picture of 
how enzymes carry out their functions.  

Grazing incident diffraction has already been 
used to study the structures in multi-bilayers. In 
addition to extending the energy range for these 
measurements, the LIX beamline will also 
provide capabilities to study membrane proteins 
embedded within a single bilayer, in a solution-
like state and under physiological conditions.   

X-ray diffraction using small beams is 
useful for mapping out structural 
features in heterogeneous samples. The 
1-micron beam size provided by the LIX 
beamline will enable studies on small 
structures like micro damage in bones 
and engineered biomaterials such as  
collagen-like fibers. Scattering-based 
tomography also makes it possible to 
map out the 3-dimensional internal 
structure of the sample. 
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The	  X-‐ray	  flux	  captured	  by	  the	  primary	  focusing	  mirrors.	  The	  source	  is	  
assumed	  to	  be	  a	  U23	  located	  in	  a	  high-‐b	  straight	  sec>on.	  A	  secondary	  

focusing	  pair	  then	  further	  focuses	  the	  beam	  onto	  the	  sample	  as	  necessary.	  

In	  the	  most	  challenging	  configura>on	  (1	  micron	  beam,	  low	  beam	  
divergence	  to	  give	  qmin~0.003A-‐1	  with	  a	  safety	  factor	  of	  ~2.5),	  ~3%	  of	  the	  

flux,	  or	  ~1013	  photons/sec	  will	  be	  available	  at	  the	  sample.	  
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Simulated	  sca]ering	  data	  from	  YiiP	  in	  DOPC	  bilayer	  

Structural	  changes	  in	  membrane	  protein	  structure	  

Zinc	  transporter	  YiiP	  	  	  	  	  	  	  	  Fu	  group,	  BNL	  

SAXS	   WAXS	  

Micro-‐structures	  in	  bones	  

X9	  data	  from	  a	  5µm	  
bone	  sec>on,	  	  ~200µm	  
x	  60µm	  beam	  spot	  

TXM	  image	  of	  micro-‐damage	  in	  bone	  	  

Miller	  group,	  BNL	  

32µm	  box	  

Schroer	  et.al.,	  Appl.	  Phys.	  Le].	  2006	  

Scanning	  tomography	  

Glucokinase	  

Structural	  change	  in	  enzyma>c	  reac>on	  Protein	  and	  RNA	  folding	  
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Bilsel,	  U	  Mass	  
Liu,	  Pfizer	  

Collagen	  assembly	  and	  degrada>on	  
before	   ajer	  

Data	  collected	  on	  >ssues	  being	  
digested	  by	  enzymes	  

Engineered	  collagen	  fiber.	  Mechanical	  
tension	  is	  induced	  in	  the	  process	  of	  assembly.	  

Ruber>	  group,	  NEU	  

The LIX beamline is one of three beamlines in the ABBIX project, which is funded by the National Institutes of Health. 
It will be highly complementary to the approved ABS beamline, which is optimized for high throughput x-ray scattering 
measurements of biomolecules in solution. 


